Summary. On Day 10 of pseudopregnancy, rabbits were given an i.v. injection of hCG (10\p=n-\20i.u.) that was sufficient to cause new ovulations and the loss of follicular oestradiol secretion. There was an immediate 3\p=n-\4-foldrise in serum progesterone which returned to near prestimulation values (\m=~\ 27 ng/ml) within 12 h in the presence of an implant containing oestradiol-17\g=b\. In the absence of oestradiol, serum progesterone continued to decline to reach low values ( \m=~\4 ng/ml) within 24 h and the original corpora lutea subsequently regressed. The administration of oestradiol 24 h after injection of hCG, when progesterone secretion was low, arrested any further decline in progesterone and then restored serum progesterone to normal values. This steroidogenic effect of oestradiol in vivo was a function of enhanced luteal steroidogenesis; corpora lutea removed and incubated for 12 h produced progesterone at high, linear rates, whereas the corpora lutea from animals that did not receive oestradiol produced low or insignificant quantities of progesterone in vitro. We conclude that hCG at these doses is compatible with continued responsiveness of the corpora lutea to oestrogen and that hCG produces its luteolytic effect primarily by ovulating follicles, thus stopping the secretion of the luteotrophic hormone, oestradiol.
Introduction
The injection of suitable doses of LH in the pseudopregnant rabbit causes new ovulations and premature regression of the existing corpora lutea (Stormshak & Casida, 1965) . This gonadotrophin-induced premature regression of corpora lutea (CL) has been attributed to the decrease in the luteotrophic hormone, oestradiol-17ß, as the follicles ovulate and luteinize (Keyes & Nalbandov, 1968) . The critical role of oestradiol has been inferred from the efficacy of exogenous oestradiol in preventing luteal regression in these circumstances (Stormshak & Casida, 1965 ;  Spies, Coon & Gier, 1966; Keyes & Nalbandov, 1968) .
However, recent reports have indicated other effects of hCG, since oestradiol treatment did not restore serum progesterone values or prevent the decrease in serum progesterone concentrations after the administration of a large ovulatory dose (100 i.u.) of hCG which caused desensitization of the LH-responsive adenylyl cyclase in luteal tissue (Day & Birnbaumer, 1980) . Further, large doses of hCG (50 or 100 i.u.) cause a loss of oestrogen receptor in the CL and an accompanying loss of the steroidogenic response to oestradiol (Yuh & Keyes, 1981 ). In one experiment, lower ovulatory doses of hCG (10 or 20 i.u.) were compatible with a steroidogenic response to oestradiol, indicating a dichotomy in the effect of hCG, depending upon the dose (Yuh & Keyes, 1981 Interstitial tissue was removed from several CL and these were sectioned with a razor blade.
The luteal tissue (~1 0 mg) was weighed and incubated in a stoppered flask at 37°C for 12 h in an atmosphere of 95% 02, 5% C02 in 2-5 ml medium 199 (GIBCO, Grand Island, New York, U.S.A.) with or without antibiotics (see below, Exp. 2). This incubation procedure has been described previously (Yuh & Keyes, 1981) . The medium was changed completely every 3 h and frozen for subsequent determination of progesterone.
Assays
Progesterone was measured in petroleum-ether extracts of serum by the double-antibody assay described by Niswender (1973) and validated for measurements in rabbit serum (Holt, Keyes, Brown & Miller, 1975) . The 50% binding point of the assay is 150-250 pg; the sensitivity (-2 s.d. from 100% binding point) was 3 pg. For the 5 progesterone assays performed on serum samples, intra-assay coefficients of variation at the 80% and 20% binding points were, respectivity, 18% and 9%; interassay coefficient of variation for a standard serum was 12-8%, and for the progesterone standard treated as a sample, 8-8%. Progesterone was measured directly in medium from incubated luteal tissue, as described previously (Yuh & Keyes, 1981) . Measurements of progesterone in the same samples of medium with and without extraction were not different. Oestradiol-17ß was measured in serum by a double-antibody procedure developed by England, Niswender & Midgley ( 1974) as modified for measurements of the steroid in rabbit serum (Holt et ai, 1975 ; Yuh & Keyes, 1981 1975) was inserted s.e.behind the neck in 4 anaesthetized rabbits. Four other rabbits (controls) were anaesthetized similarly and the skin behind the neck opened and closed. A blood sample (2-2 ml) was taken 10 h later and each rabbit was injected i.v. with 20 i.u. hCG to induce new ovulations. Blood samples were taken 1, 6-5, 12, 18, 24, 48 and 72 h after injection of hCG. After the last blood sample, the animals were anaesthetized, the number of new ovulations (CL) recorded, and the original CL removed and weighed. To determine the effect of the injection procedure on serum progesterone, a Silastic implant containing oestradiol was placed s.e. early on Day 10 (02:20-03 :00 h) in 6 other rabbits. Six hours later, 3 of these rabbits were injected i.v. with 20 i.u. hCG and 3 rabbits injected with 0-2 ml saline (9 g NaCl/1). Blood samples were taken as described above.
Experiment 2. On Day 10 of pseudopregnancy, rabbits were injected with 20 i.u. hCG, i.v. After 24 h, each rabbit was given a s.e. implant containing oestradiol-17ß or an empty (blank) implant. Blood samples were taken at 0 h (before injection of hCG), 24 h later (before insertion of the oestradiol or blank implant), and at 6,12,18 and 24 h after insertion of implants. At the end of the experiment (24 h after insertion of the oestradiol or blank implants), the rabbits were anaesthetized with pentobarbitone sodium and the original CL were removed and weighed ; for some animals, luteal tissue was incubated for determination of progesterone production. Duplicate incubations were performed for each animal and a mean determined for each animal. No antibiotics were used in these incubations.
To determine how quickly progesterone production was stimulated by oestradiol replacement, rabbits were injected with 10-20 i.u. hCG on Day 10 of pseudopregnancy. After 24 h, anaesthesia was induced by thiamylyl sodium and, for each rabbit, several CL were removed from one ovary, sliced, and incubated just before insertion of the oestradiol or blank implant; 6, 9 or 24 h later, the rabbits were again anaesthetized and CL from the remaining ovary were removed and incubated. In these incubations, penicillin (50 U/ml) and streptomycin (50 fig. 1 ). In rabbits without the oestradiol implant, serum progesterone continued to decline to reach low values (3-5 ng/ml) within 24-48 h; the original CL regressed (see mean weight of CL below). However, in rabbits treated with oestradiol, the sharp decline in serum protesterone was arrested at values approximating the initial or prestimulation values (20-22 ng/ml), and serum progesterone remained at these concentrations for the duration of the experiment (Text-fig. 1 ). The mean number of new CL in hCG-injected rabbits was 3 ± 1 (± s.e.m., = 7) in those treated with oestradiol, and 8 ± 2 (N = 4) in those not treated with oestradiol. The mean ( ± s.e.m.) weights of original CL from hCG-injected animals were 23-9 ± 1-5 and 7-1 ± 0-6 mg/corpus luteum for oestradiol-treated (N = 7) and control animals (N = 4), respectively. Text-figure 1 also shows that the rapid increase in serum progesterone was due to the injection of hCG ; rabbits injected with saline showed no significant change in serum progesterone values. When 20 i.u. hCG were injected on Day 10 of pseudopregnancy, mean ± s.e.m. serum oestradiol values (pg/ml) were 3-1 ± 0-9 (before hCG injection) and 0-5 ± 0-2 on Days 10 and 11 respectively in 4 rabbits without an figure 4 shows the effect of oestradiol replacement when the CL of one ovary were used as a control for the CL of the ovary exposed to oestradiol in vivo for different intervals. Progesterone production in vitro was not stimulated at 6 or 9 h relative to that of the first ovaries (Groups A and B) ; however, oestradiol prevented a further decline of progesterone at 6 or 9 h. In the 8 rabbits without oestradiol replacement, progesterone production in vitro at 6 and 9 h declined r CG (20 i.u (Yuh & Keyes, 1981) and by others (Day & Birnbaumer, 1980) (Yuh & Keyes, 1981) . Therefore, the progesterone measured at 3-h intervals in incubations is synthesized, presumably from cholesterol in the tissue. The major metabolite, 20a-dihydroprogesterone, is produced by rabbit corpora lutea (Dorrington & Kilpatrick, 1969; Bender, Miller, Possley & Keyes, 1978) , but its production in vitro stays consistently around 20-40% that of progesterone, even while steroidogenesis is declining after hCG injection or withdrawal of oestradiol (Yuh & Keyes, 1981 (Dorrington & Kilpatrick, 1969) . Thus, we see a dichotomy of effects of hCG depending upon dose : higher doses which desensitize the luteal adenylyl cyclase (Hunzicker-Dunn & Birnbaumer, 1976; Day & Birnbaumer, 1980) and severely reduce the luteal cell content of oestrogen receptor (Yuh & Keyes, 1981 ) are truly luteolytic in that the response to oestrogen is lost; lower doses also cause luteal regression, but in an indirect manner by causing ovulation, luteinization, and attendant loss of oestrogen synthesis by the ovarian follicles, as observed by Mills & Savard (1973) in normally ovulating follicles.
Some comment is in order regarding the physiological relevance of the observations reported here. The action of hCG is assumed to be similar to that of rabbit LH. Despite the existence of an LH-sensitive adenylyl cyclase in rabbit luteal tissue (Birnbaumer et ai, 1976) and the dramatic effects of hCG upon the corpus luteum, no physiological role has been found for LH in the regulation of the corpus luteum, at least beyond ovulation and the initiation of luteinization. Rabbits hypophysectomized the day after ovulation and treated with near physiological doses of oestradiol exhibit a normal pseudopregnancy (i.e. the serum profile of progesterone is normal) and the corpora lutea regress at the usual time although oestradiol is maintained in the circulation (Bill & Keyes, 1983) . Therefore, beyond the day after ovulation the secretion of LH is not required for normal luteal function or luteal regression in the pseudopregnant animal. The principal role of LH discerned thus far is that of stimulating the ovarian follicles to secrete oestrogen which in turn serves as the luteotrophic hormone. The administration of ovulating doses of LH or hCG in the presence of active corpora lutea reveals the acute dependence of the corpora lutea upon oestrogen. However, LH may have a role that is as yet undefined in the regulation of the corpus luteum during pregnancy.
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